Partial P ω occupancy by ω 2 activates transcription
Proteins ω 2 or ω2 2 repress P δ utilization
The ω 2 protein has three functional regions: i) the unstructured NTD (residues 1-19) required for the ω 2 ·δ 2 interaction (4); ii) the β-sheet domain (residues 28-32), which is necessary for DNA binding (2, 3, 5) ; and iii) the α-helix α1 (residues 34-46) which in concert with the α-helix α2 domain (residues 51-64) contribute to monomer-monomer and dimer-dimer interfaces (2, 3) . Whether or not residues 10-28 and the C-terminal residues 65-71 have anything more than a structural role to play is unknown (3, 6) .
Members of the superfamily of ω 2 regulators can be divided into two sub-families, of which ω and ω2 are representative (7, 8) . Monomeric ω2 (79-residues long) shares 98% identity with ω (71-amino acids) within the first 55 residues, but the degree of identity drops to 18% in the remaining 24 residues (Fig. S7A ). With the aim of mapping the ω 2 domain involved in the interaction with RNAP-σ A , and to test whether a similar mechanism of action applies to other ω 2 regulated promoters, we compared P δ promoter binding and consequent transcription repression activity, in vivo, of ω2 2 , ω 2 or ω 2 ΔN19, which lacks the 19 first amino acids (4) . A single copy of P δ was fused to the promoter-less lacZ gene and integrated into the amyE locus of the B. subtilis genome as a unique copy. This operation was performed in the BG508 strain (9) . This construct was used to measure the effect of these ω-like genes in trans. The results of β-galactosidase activity assays showed that ω2 repressed P δ mediated transcription to levels comparable to those of ω 2 or ω 2 ΔN19 (Fig. S7B) (2, 4, 9) . The suggested that the dimer is the functional form of ω2 and that the different C-terminal domains of ω and ω2 are not involved in gene repression. In vivo experiments also revealed an increase in the repression of P δ utilization in the presence of both ω 2 and δ 2 ( Fig. 7B ), suggesting that these proteins act in concert.
Annex 3.
The central and C-terminal regions of ω 2 might not interact with RNAP-σ
A
The strain bearing the P δ :lacZ fusion (see Annex 2) was transformed with a plasmid carrying a ω sequence that had a mutation either in its coiled (ωK52A), α-helix α2 (ωE53A), or hypothetical α-helix α2' (ωR70A) regions. The effect of these mutants on P δ expression was comparable to that of wt ω 2 in trans. All of them repressed P δ transcription by >50-fold (Fig.   S7B ). An intermediate effect was observed with the ωR64A mutant, which repressed P δ utilization by ∼30-fold (Fig. S7B) . However, the D56A mutant only reduced P δ transcription ~6-fold. Since the intracellular concentrations of ω 2 and its mutant variants were similar (data not shown), we tentatively proposed that ω 2 D56A was impaired in its interaction with either P ω DNA, with itself or with RNAP-σ A . To test these hypotheses, the ωD56A gene was overexpressed and its product was purified and characterized in vitro.
In comparison with the wt, the ωD56A protein binds P ω DNA weakly (data not shown).
Also, smaller proportion of this mutant protein assembles into dimers (Fig. S7C) . In light of the fact that, in the dimeric form of ω, the β-sheet adopts an antiparallel orientation before binding P ω DNA, we propose that the main consequence of D56A mutation is poor ω dimerization. This is consistent with the observation that ωD56A binds P ω DNA with reduced affinity and suggests that D56 contributes to the ω·ω interface (Fig. S7D) . Therefore, ωD56A
was not analysed further. It would be very interesting to determine whether the ω 2 NTD can by itself recruit RNAP-σ A to the ω 2 ·P ω DNA complex. Structural model of ω 2 -bound to P ω DNA. This is derived from the 3D co-structure of the minimal operator site and ω 2 Δ19 (1IRQ PDB) (2). The position of D56 is highlight in red. 
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